Under trait theory, ratings may be modeled as a function of the temperament of the child and the bias of the rater. Two linear structural equation models are described, one for mutual self-and partner ratings, and one for multiple ratings of related individuals. Application of the first model to EASI temperament data collected from spouses rating each other shows moderate agreement between raters and little rating bias. Spouse pairs agree moderately when rating their twin children, but there is significant rater bias, with greater bias for monozygotic than for dizygotic twins. MLE's of heritability are approximately .5 for all temperament scales with no common environmental variance. Results are discussed with reference to trait validity, the person-situation debate, halo effects, and stereotyping. Questionnaire development using ratings on family members permits increased rater agreement and reduced rater bias.
In trying to establish the origins of individual differences in temperament and personality, the family provides an important and unique source of information. Within this setting, family members are able to observe one another's behavior across extended time periods and a wide variety of situations. However, there are a number of issues concerning the accuracy of measurement in such a setting that must be considered before substantive conclusions can be drawn about the influences on individual differences.
A major difference between personality measurement in adults and in young children is that adult personality measurement is usually based on a self-report questionnaire, and juvenile personality is typically assessed by another rater, often a parent. Each of these methods of personality assessment has measurement difficulties; some of these problems are common to both forms of measurement, and others are specific to one or the other. In family studies of personality, the associations between these two types of measure are obtained and compared. The use of twins or adoptees allows the estimation of genetic and environmental influences on individual differences. Before such data can be interpreted, the limitations posed by the measurement techniques need to be established. The aim of this paper is to demonstrate how data from families containing twin children can be used to quantify some of the influences on personality measures and consequently can provide more sensitive and complete estimates of the influences on individual differences in personality.
The accuracy of measures of personality has recently been reviewed by Funder (1987) . He has argued for the need to establish a systematic account of social judgments in everyday situations outside the laboratory. In this context, the emphasis should be on whether judges agree with one another rather than on sources of error in social judgments, as is more often the case in social psychological investigation. Funder went on to suggest that as long as subjects are well known to each other, one can obtain at least modest degrees of agreement between self-report and ratings by another. The prevailing theoretical accounts of personality have tended to make strong arguments for the salience of situational factors (e.g., Bern & Allen, 1974; Mischel, 1968) ,traits(e.g., Cattell, 1982; Eysenck, 1967; McCrae, 1982) , or situation-trait interactions (e.g., Epstein, 1983) . It is clear that any satisfactory theory will have to take into account each of these sources of influence on an individual's behavior in any one setting (Pervin, 1985) . The case for predictive validity of traits is particularly strong when measurements are aggregated (Rushton, Brainerd, & Pressley, 1983) , or when some measure of consistency of the trait within the individual is incorporated (Kenrick & Stringfield, 1980) . The contrast between the situationist and trait positions has been highlighted recently in the debate about the nature of temperament differences in children (Goldsmith et al., 1987) . Rowe (1987) has argued that research designs that allow a separation of genetic and environmental influences can help to resolve some of the issues in the personsituation debate. However, before family or twin data, or both, can be used to resolve the issues surrounding situational and person-centered influences on behavior, important measurement issues need to be addressed.
There are numerous general problems with the use of selfreport and rating scales, including response biases, ambiguous items, faking, and acquiescence. Generally, these problems lead to reduced correlation with external validating measures, provided that the external measures are not subject to the same sources of systematic bias. These difficulties have been stressed by Nisbett and Wilson (1977) ; nevertheless, a case for self-report data has been made by Averill (1983) . With subtle questionnaire design and low motivation of volunteer samples to present a favorable image, these difficulties can be minimized (Cronbach, 1970) . Self-ratings of personality are potentially subject to a variety of sources of inaccuracy associated with introspection. When responding to questionnaire items, the subject relies on his or her self-concept, which may be inaccu-rate for a number of reasons. One popular school of thought, known as symbolic interactionism (Schrauger & Schoeneman, 1979) has suggested that the idea of the self is built up as a reflection of the way one appears to others. If the behavior of others toward the self were not consistent, an essentially random self-concept would emerge, which would fail to correlate with other ratings or behavioral or physiological variables. Even if the behavior of others toward the self were consistent, the looking-glass self-image could be inaccurate for several reasons. First, the sample of individuals from whom feedback information is obtained might not be a representative sample of the population. Second, the perception of the attitudes and responses of others may itself be inaccurate. Third, the storage and recall of the self-image may be subject to error. Any of these factors would reduce the correlation between the self-report and external validating measures. One systematic attempt to analyze components of bias in self-report measures is given by Paulhus (1986) . He distinguished between self-deception, which he sees as an inevitable component of some personality dimensions, and impression management, which is regarded as a genuine source of measurement error. Data from family studies with twin children enable the assessment of the relative importance of these sources of measurement error on the accuracy of rating scales.
The precision of rating scales is critically dependent on a number of methodological assumptions. First, the rater must know the subject well, as ignorance will inflate error of measurement and reduce correlation with external criteria. Second, the judge's response style (e.g., tendency to view subjects favorably or unfavorably when in doubt) may lead to spuriously high correlations between ratings of different subjects while attenuating agreement between judges. Similar effects are expected if the judge is comparing the behavior of the person being rated either against his or her own self-concept or against some possibly inaccurate general impression of population norms. Halo effects, in which the rater generalizes across categories of behavior, may increase between-rater agreement if raters detect some of the underlying traits and generalize to items about which they are relatively ignorant. It is also possible that when rating several different subjects, there may be some halo effects of similarity-identical twins, for example, are very similar on a number of characteristics (e.g., physical), and the partially ignorant observer may assume similarity where none actually exists. This has considerable importance for the general approach of using ratings of twins to partition genetic and environmental variation. Any tendency for rater bias to be greater in monozygotic (MZ) twins than in dizygotic (DZ) twins would inflate estimates ofheritability.
The issue of rater bias in temperament measurement has been addressed recently by Lyon and Plomin (1981) and by Stevenson and Fielding (1985) . Both research groups collected data from the parents of twins using both adult and child forms of the EASI (Emotionality, Activity, Sociability, and Impulsivity) temperament scales (A. H. Buss and Plomin, 1975) . Parents were required to rate themselves, their spouse, and their twin children. In both these studies, analyses were based on correlations between parental and child temperament measures. Both studies showed there to be no evidence of projection in the ratings by parents of their children's temperament; that is, they did not bias their reports in the direction of making their children appear like themselves. However, there was no attempt to establish the fit of specific models to account for inaccuracy in these ratings. To extend Stevenson and Fielding's (1985) findings, we undertook the present analysis using path models with latent variables to test explicit models of sources of parent agreement and disagreement in their ratings of temperament.
Method

Path Models
The method of path analysis (Wright, 1934) permits the specification of theory in a linear model, relating both observed and unobserved (or latent) variables. Application of this method gives expected correlations between variables, which may be compared with observed correlations collected from a suitable population. This approach is currently popular in the specification of genetic and environmental models of individual differences. Here it is used to specify a model of trait theory in a formal fashion and to allow for the estimation of effects due to rater bias. Multiple rater observations have been used by Heath et al. (1985) to model bias in twins rating themselves and their parents on educational attainment. In the present study, ratings were made by the parents on themselves, their spouses, and their twin children, so some modification of the model presented by Heath et al. is necessary. In principle, data collected from twins and their parents provide the information to estimate parameters reflecting additive genetic variation, environmental effects shared by twins, cultural transmission from parent to child, and assortative mating (Eaves, Last, Young, & Martin, 1978; Fulker, 1981) . In the present case, the resemblance between parent and child may be affected not only by the magnitude of genetic and cultural transmission, but also by a number of effects assumed to be absent. These effects include genetic and environmental nonadditivity, Genotype X Age interactions, and failure of the equal environment assumption of the classical twin study. Perhaps the most critical assumption is that the same phenotype is measured by the juvenile and adult forms of the questionnaire. To avoid the use of these assumptions, we examine the data as two subsets: one in which the parents rate each other and one in which the parents rate their twin children. Using two separate models of familial resemblance and rater bias also helps to emphasize the difference between the type of biases estimated in the two designs. In both cases, path models are used in standardized form to express the correlational structure of the data. Constraints are imposed on the path coefficients in order to keep estimates in the range from -1 to 1. Because standard deviations may be computed for each phenotype, these are also estimated in the model-fitting procedures. In the case of mutual ratings by spouses, these parameters are designated SDjj, so that, for example, SD ml is the standard deviation of mothers' ratings of fathers.
First, consider the case of husband and wife who rate themselves and each other. We assume that agreement between the husband's self-rating and the rating made of him by his wife occurs because both are caused by the husband's underlying temperament (or "latent phenotype"). We make the same assumption for the two ratings of the wife's personality. The two latent phenotypes of the marital pairs are allowed to correlate, reflecting any effects of assortative mating or regional stratification. In addition, we allow for direct effects of the rater's latent phenotype on the rating that he or she makes of his or her spouse. This causal path would be expected to be nonzero if certain sorts of bias were present when people make judgments of others' personality. For example, if having a high score on a test of emotionality led one to perceive others as emotional, then one would expect to find a positive estimate of the path from latent phenotype of emotionality to the rating made of others. Conversely, if having a high emotionality score led one to perceive others as relatively unemotional, then a negative estimate of the bias path would be expected. The remaining variance of both self-ratings and ratings made by the spouse also have their interpretations. Residual variance of self-ratings reflects the inaccuracy of the self-rating process. High values indicate the failure of self-ratings to agree with ratings made either on or by the spouse, so that biases associated with the process of introspection will increase this proportion of variance. It is useful to summarize the model for mutual ratings by relatives in a path diagram (see Figure 1 ). Path diagrams are simply pictorial representations of structural equation models, so we may write this equation for a selfrating that is a function of the latent phenotype and residual variance:
where SR M , P M , and E XKu are the observed self-rating, the latent phenotype, and the residual error component, respectively. A similar expression may be written for the husband's self-rating. The wife's rating of the husband's personality is a function of three variables: the latent phenotype of the husband, the latent phenotype of the wife, and residual error. The structural equation is written
RRM = w',,,P M + WjP,, + k 2 E RRu
Because the values estimated for the paths w m and wj may differ, as may those for w' m and w'/-, the residual error path for ratings made by the spouse may differ between the sexes. Although it would be of interest to apply a fully sex-limited version of this model, marital pairs invariably consist of one man and one woman, thus preventing full separation of sex-associated effects. In larger and more varied groups of individuals rating one another, it is possible to specify more elaborate models of rater bias.
The second model defined in this article has two objectives. The first is to obtain maximum likelihood estimates of genetic and environmental components of the most accurate rating of temperament in the juvenile twins. There are numerous ways to estimate genetic and environmental parameters from data collected from twins reared together. In view of the low power to detect dominant genetic effects in the classical twin study (Martin, Eaves, Kearsey, & Davies, 1978) , we assume here a model of additive genetic, common, and specific environment effects. In structural equation terms, we may write that the phenotype of the twins is the sum of the effects of the genotype and the environment:
PT, = hGT, + eET,
We partition the environmental variation into two sources: common environment (CE), which reflects the effects of environmental factors shared by the twins, and specific environment (SE), which reflects the effects of unique individual experiences not shared by the twins. Hence we may write a structural equation for the environment as follows:
ET, = 0CE + 7 SE, By separating the same-sex twin pairs into groups according to sex and zygosity (MZ male, MZ female, DZ male, and DZ female), we may estimate genetic and environmental parameters specific to each sex. The presence of opposite-sex pairs allows the specification of nonscalar sexlimitation (Eaves, 1977) , in which either the genetic or the common environmental components are not perfectly correlated across the sexes. The absence of MZ opposite-sex pairs prevents the simultaneous estimation of nonscalar sex-limited effects in both genetic and environmental variation, which would seem to be a major shortcoming for the use of twins to detect sex-associated variation. However, for many personality traits there appears to be little common environmental variation (Eaves & Eysenck, 1976; Eaves et al., 1978 , Fulker, 1981 Goldsmith, 1983; Henderson, 1982; Hewitt, 1984; Jinks & Fulker, 1970; Martin & Jardme, 1986) , and under these circumstances any nonscalar sex-limitation must be associated with genetic sources of variation.
The second objective of the model for ratings of twins is to test the psychometric properties of the scales. This includes testing for the presence of rater bias and estimating the amount of error in judgments of personality made by the twins' parents. Again we build a simple linear structural equation model to represent the putative causes of variability mother's rating of father; SR M = mother's self-rating; SR F = father's self-rating; RR M = father's rating of mother.
in the ratings of the twins. The parents are using the same instrument to measure the same individuals at the same age, so a latent variable model is used in which the ratings made by both parents are a linear function of the same underlying trait in the twin (see Figure 2 ). The strength of the relation between the latent trait and the rating is allowed to differ for the two parents. For example, if fathers are generally more ignorant of the temperament of their children, then the value of a/ will be less than the value of a m . The parameters x t reflect the bias of the raters in the i'th twin group, so the structural equation corresponding to the rating of the first twin by the mother is
and similar equations may be written for the other observed ratings. It is important to recognize that the bias parameter estimated in this second model is a composite of a number of potential sources of bias, and that these differ from those estimated in the model for mutual ratings described previously. When multiple ratings of a single phenotype are made, estimated bias effects subsume (a) the degree of stereotyping, (b) the comparison against the self, (c) the comparison against an idea of population norm, and (d) a type of halo effect from rating people who may be similar on numerous other variables. In the absence of information from a third rater, it is necessary to assume that these effects are of equal degree for the two parents, and that the parents do not correlate in their projection. However, the degree of bias is allowed to differ between twin groups. If the latent trait model is correct, then only the halo effects of multiple rating would give rise to group differences in the values of x,.
Sample and Measures
Details of the twin sample, zygosity determination, and temperament measures are given in Stevenson and Fielding (1985) , so only a brief summary is given here. A total of 939 families with young twins were collected from volunteer sources accessed by the Institute of Psychiatry, UK, and the University of Surrey, UK. Questionnaires were completed by 576 families. Zygosity was determined using a Twin Similarity Questionnaire (Nichols & Bilbro, 1966) , and 35 pairs were discarded as no clear zygosity diagnosis could be made. This procedure left a sample consisting of 106 MZ male, 1 13 MZ female, 129 DZ male, 85 DZ female, and 108 DZ opposite-sex pairs. The twins' mean age was 41.7 months with a standard deviation of 24.8 months. Scores on each of the four temperament scales Emotionality, Activity, Sociability, and Impulsivity were computed using a simple summation procedure as originally described by A. H. Buss and Plomin (1975) .
The relative proportions of different types of twin pairs departs somewhat from the usual pattern of an overrepresentation of MZ and female pairs in volunteer twin samples. The current study differed from studies of adult twins because questionnaire response was required by the parents, not by the twins themselves. This method of sampling does not rule out the possibility of bias. However, recent studies (Kendler & Holm, 1985; Lykken, McGue, & Tellegen, 1987; Neale, Eaves, Kendler, & Hewitt, in press) have reevaluated the significance of bias in volunteer twin samples. These studies agree with Martin and Wilson (1982) that differential or bias recruitment into twin samples may have a substantial effect on the estimation of environmental influences on a trait but a less marked one on heritability estimates. One method for detecting whether recruitment biases are likely to affect the results is to test for significant zygosity differences in trait variance. In this study we tested for heterogeneity of variances across all twin groups by fitting a model that constrained variances to be equal across groups but allowed for all correlations to be different. No evidence for heterogeneity was found for the EASI scales (Emotionality, x 2 ( 16) = 6.81; Activity, x 2 ( 16) = 9.75; Sociability, x 2 (16) = 16.99; Impulsivity, X 2 (16) = 8.89).
Model Fitting
We calculated variance-covariance matrixes of twin scores corrected for twin age using SPSS' (Statistical Package for the Social Sciences, 1983) separately for each variable in the five Sex X Zygosity groups. We calculated variance-covariance matrixes for the spouses by pooling the data from all groups, as we did not expect parents' characteristics to be associated with the zygosity of their twin children. Any family missing data on any single item was discarded from the analysis, thus slightly reducing sample size for each variable. We obtained maximum-likelihood estimates of parameters by minimizing the function tr(S,Sf')-where 2, and Si are the (p X p) expected and observed matrixes, respectively, corresponding to the i'th group; | Si | denotes the determinant of matrix Sr, tr denotes the trace of the matrix; and df t is the degrees of freedom of the i'th covariance matrix (Joreskog, 1969; Neale, Heath, Hewitt, Eaves, & Fulker, in press distributed as chi-squared, with (number of statistics -number of free parameters) degrees of freedom. Model fitting was accomplished with programs E04UAF and E04JAF in the Numerical Algorithms Group (NAG) library (NAG, 1984) .
Results
Covariance matrixes and their associated degrees of freedom are shown for spousal ratings in Table 1. Table 2 shows the same statistics for the ratings of the twin children.
Spouse Ratings
The results of fitting the full model for ratings of self and spouse are shown in Table 3 . As there are 10 free parameters in the model and 10 observed statistics, the model should fit perfectly to the data, provided that none of the constraints of the model is active. The fit is not perfect for the Emotionality and Sociability scales. For Emotionality this departure is small, whereas Sociability shows significant deviation from the predictions of the model. Inspection of the data matrixes (Table 1) reveals that for Sociability both self-self (r SRF , S R M ) and spousespouse (r R R F , R R M ) correlations are negative, whereas the two self-spouse correlations (r S R M , RRF and r SRF ,sR M ) are positive. The residual covariance matrix (not shown) makes it clear that this pattern of observed correlations is not consistent with the model. As the parameter w} is fixed at its boundary value of 1.0, the function value may be interpreted as a test (x 2 with 1 df) of the hypothesis that the data do not show a significant departure from the model specifications. This test is significant for the Sociability scale; however, the chi-square test is very powerful with such large sample sizes. The discrepancy between the observed and expected statistics is very small. Figure 1 : n is the correlation between latent phenotypes, a is the path from latent phenotype to self-rating, w is the path from latent phenotype to rating of spouse, and w' is the path from latent phenotype to the rating of self made by the spouse. Figure 1 : /t is the correlation between latent phenotypes, a is the path from latent phenotype to self-rating, w is the path from latent phenotype to rating of spouse, and w' is the path from latent phenotype to the rating of self made by the spouse. Table 4 shows the results of fitting a number of submodels to the marital data. The function values for the submodels may be subtracted from those obtained with the full model, giving likelihood ratio tests (Edwards, 1972 ) that approximate the chisquared distribution and therefore allow probability values to be associated with specific hypotheses. Parameter estimates under the full model are the least biased; therefore, we report only goodness-of-fit function values for submodels. It is clear from Submodel 2 that none of the four temperament scales shows any evidence of sex differences in the type or extent of rater bias when the rated person is the spouse. The overall degree of bias is not large as judged from the estimates of w m and w/, but for the Emotionality and Sociability scales this bias is significant (Submodel 3). The bias parameter is positive, and is higher for mothers than for fathers, implying a comparative process such that spouses are seen to be more similar to oneself than is actually the case. A consistent feature of the model-fitting results is a negative estimate of p, the correlation between the spouses' latent phenotypes. Although these estimates are not large, it is unusual that they are negative, because assortative mating appears to be low but positive for a number of personality variables (D. M. Buss, 1984) . The function values obtained when the assortative mating parameter is fixed to be zero are shown under Submodel 4 in Table 4 . The likelihood ratio tests indicate that the values of n are significant for all four temperament scales. Note that the parameter estimates of n are larger than the observed correlations between the self-ratings of the spouses because the expected correlation corresponding to these data points is no 2 , reflecting the inaccuracy of the self-rating procedure. This is an important result, because if the latent phenotypes of spouses are more highly correlated than would appear from self-ratings alone, incorrect conclusions about the genetic resemblance due to assortative mating may be drawn.
In Submodel 5, the standard deviation parameters were constrained to be equal, resulting in a highly significant increase in the function value for all scales of the EASI. Examining the data, it is clear that there is a consistent tendency for the ratings made by the mothers to have a larger variance, particularly when rating their husbands. This may be due in part to the higher degree of bias observed for ratings by women, or due to the husband having less knowledge of the wife's phenotype than vice versa. The latter hypothesis is in accordance with Weiss's (1979) results, in which systematic reduction in information led to reduced variation in personality ratings. Unfortunately, it is not possible to resolve these effects without data from samesex couples, which may differ from heterosexual couples for other reasons.
Ratings of Twins by Parents
Variance-covariance matrixes for the parental ratings of the twins are shown in Table 2 for each of the sex-zygosity groups. Parameter estimates obtained from fitting the model of external rater bias to these data on twins are shown in Table 5 . Under the assumption of multivariate normality, the function values obtained approximate the chi-square distribution, with 26 degrees of freedom. Further function values for submodels that test specific hypotheses are shown in Table 6 . The model fits the data on Emotionality very well. Submodel 2 in Table 6 tests for covariation between twins; the difference chi-square between this and the full model is highly significant and therefore indicates that twins correlate for the Emotionality scale. Submodel 3 indicates that the effect of the shared environment does not contribute to the covariation in twins to any significant degree. However, removing heritable effects from the model (Submodel 4) does lead to a significant deterioration in fit. Submodel 5 shows evidence for sex differences in sources of variation: parameter estimates indicate heritability for girls to be higher than for boys and no apparent correlation between genetic effects in boys and girls. Submodels 6-9 show the results of testing specific hypotheses about the parameters associated with the effects of bias. First is a test of equality of variance, which is nonsignificant, indicating that reporting style does not differ between parents in this respect for the Emotionality scale. Submodel 7 shows that the impact of the latent phenotype on the ratings does not differ according to which parent is the rater, indicating that parents do not differ in the accuracy of their ratings. The x, parameter estimates from the full model suggest that there is somewhat more projected similarity for monozygotic twin pairs than for dizygotic pairs. Fixing the amount of projection bias to be equal regardless of twin zygosity group (Submodel 8) leads to a significant deterioration in fit. A test of the overall significance of the amount of projection bias is given by Submodel 9, in which all the projection bias parameters are fixed at zero; this gives a very highly significant loss of fit. This is to be expected from inspection of the observed covariance matrixes (Table 2) as the MZ twin correlation exceeds the correlation between the two ratings of an individual in most cases. In addition, the twin correlations across raters are particularly low and are negative in the dizygotic female and opposite-sex twin groups.
Generally, we obtained similar results of model fitting for all four temperament scales. Therefore, discussion of the Activity, Sociability, and Impulsivity scales is brief. In contrast to the Emotionality scale, the full model did not give a good fit to the data on the other scales. It is necessary to consider the ways in which data may depart from the expectations of the model. First, the model predicts equal variance for ratings obtained from different twin groups. The heterogeneity of variance tests reported in the Samples and Measures section are nonsignificant, so this possible departure from expectations does not seem to be important for these measures. The model predicts that the correlation between the two ratings of an individual should be the same regardless of whether the individual has been designated as Twin 1 or Twin 2. Inspection of the data matrixes suggests that this prediction is valid: the replicates are very similar. The same conclusion may be drawn about the cross-correlations, which are predicted to be equal regardless of whether the mother is rating Twin 1 and father is rating Twin 2 or vice versa. The reason for the failure of the model to account for the data on Activity, Sociability, and Impulsivity would seem to be the low and frequently negative correlations between dizygotic twins. Alternative models, including effects of genetic dominance, epistasis, or Genotype X Environment interaction, would give a superior account of the data, but only models of sibling interaction (e.g., Carey, 1986; Neale, 1985) or parental contrast effects could account for negative correlations between twins.
The results for Activity, Sociability, and Impulsivity are only slightly different than those observed for Emotionality. First, ratings made by the mother have larger variance than those made by the father for the Activity and Impulsivity scales. In theory, this could be due to the rating style of mothers, greater impact of the latent phenotype on the mother ratings, or greater bias. Although it would be of interest to test for differences between parents in the degree of rater bias, it is not possible to do so without data from a third rater. Second, there is no evidence for sex differences in variation in either Sociability or Impulsivity. Third, the accuracy of paternal and maternal ratings is not equal for the Sociability scale.
Discussion
A latent phenotype model of multiple ratings has been applied to data collected from the parents of twins. Low negative assortative mating is observed for the parents' ratings of each other, and there is a small effect of rater bias that is significant for the Emotionality and Sociability scales. To assess agreement, married couples provide a useful source of subjects who have a good knowledge of each other. However, for personality variables, use of parents to assess bias effects has low power because the correlation between spouses is low. Funder (1987) suggested that when familiarity is high, the degree of agreement between self-and other ratings produces correlations between .3 and .6. The findings here for self-and spouse ratings, where familiarity is presumably very high, give correlations ranging from .40 (for mother's self-rating with father's rating of wife on Impulsivity) to .60 (for father's self-rating with mother's rating of husband on Emotionality). Ratings of offspring by their parents show a similar amount of betweenrater agreement. Only 2 of 40 such correlations are below .3, with a minimum and maximum of .21 and .67, respectively. These findings are in line with estimates of agreement between parents for behavioral and emotional measures in a recent meta-analysis by Achenbach, McConaughy, and Howell (1987) .
The latent phenotype model gives a good account of the data on Emotionality but fails for the data on Activity, Sociability, and Impulsivity. This failure appears to be associated with low and negative DZ twin correlations that are not predicted by the additive genetic, common, and specific environmental model used here. Estimates of the components of variation for Emotionality show the proportion of the variance associated with additive genetic effects to be 31% for boys and 62% for girls. In addition, genetic variability in the two sexes appears to caused by entirely different factors. The same pattern of lower heritability in boys and low genetic correlation across the sexes is seen for all four scales in the EASI, but the sex differences fail to reach statistical significance for the Sociability scale. Common environmental variance is uniformly nonsignificant. This result is in agreement with results obtained for adult personality measures and reflects the low DZ twin correlations for these variables. The similarity between these results and those found for measures of adult personality is striking. First, there is no evidence of common environmental effects on variation in adult personality (Eaves & Eysenck, 1976; Eaves et al., 1978; Fulker, 1981; Goldsmith, 1983; Henderson, 1982; Hewitt, 1984; Jinks & Fulker, 1970; Martin & Jardine, 1986) . Second, for the Neuroticism scale of the adult Eysenck Personality Questionnaire (EPQ; Eysenck & Eysenck, 1975) , Martin and Jardine found higher estimates of additive genetic variance in women than in men and a genetic correlation of 0.58 between sexes, significantly different from unity. Furthermore, these authors found no such pattern of sex-associated variation for the Extraversion scale of the EPQ. If adult neuroticism is indexed by childhood measures of Emotionality, Activity, and Impulsivity, and adult extraversion is indexed by childhood Sociability, then the results presented in this article are very close to expectations.
The large rater bias effects seen for all four juvenile temperament variables are cause for concern. Their presence is indicated in the data by the twin correlations across raters that are lower than expected, given the level of rater agreement and the twin correlations within raters. In addition, the MZ twin correlations calculated from a single rater frequently exceed the between-rater agreement for an individual. These biases may reflect genuine problems with the EASI temperament scales, such as large amounts of stereotyping, comparison with the self or opinion-of-population norms, or across subject halo effects. For all four scales, biases are significantly higher for MZ than for DZ twins. This result could be due to parents' preconceived notions of the degree of similarity of MZ and DZ twins, those with DZ twins reporting exaggerated differences between twins or those with MZ twins reporting more similarity than actually exists. If so, this might be detected in cases in which parents are mistaken about the zygosity of their twins (Matheny, 1979; Scarr, 1968) . Generalization from other variables that show marked similarity or contrast (halo effects across persons being rated), which could be detected in a multivariate analysis, would also account for group differences in degree of rater bias. A further possibility is that the single latent trait model is incorrect for these data and that the substantial bias effects are due to twins consistently presenting different and heritable aspects of their phenotype to their mother or father. This latter interpretation would refute the idea that E ASI temperament ratings are pure traits. Given these large bias effects, the EASI temperament scales would not seem to be an ideal instrument for the measurement of temperament in young children.
We do not believe the measurement of temperament in children by ratings obtained from parents to be impossible. On the contrary, the work here forms a bench mark with which the characteristics of different scales and even the items within scales (Neale, Rushton & Fulker, 1986 ) may be compared. Jones (1971) suggested that heritability might be used as a criterion for the construction of psychological tests. The use of multiple raters and related individuals, especially in a genetically informative design, allows a new range of criteria to be used in test construction. These criteria include high between-rater agreement and low rater bias, in addition to factorial purity at the level of the phenotype, genotype, or environment. With such careful construction, variation and covariation in juvenile and adult personality may be explored in detail.
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